Effect of proteoglycan depletion on T2 mapping in rat patellar cartilage.
To evaluate experimentally the sensitivity of T2 mapping with magnetic resonance (MR) imaging at 8.5 T in depicting variations in proteoglycan content and concurrent extracellular matrix of rat patellar cartilage. The study was performed in 36 immature (age, 5 weeks) and 36 mature (age, 10 weeks) Wistar rats. Maintenance and care of the rats were conducted in accordance with National Institutes of Health guidelines. Fifty-six rats underwent T2 mapping in 28 right patellae degraded with hyaluronidase for 1 and 6 hours and in 28 undegraded age-matched patellae that served as controls. After MR mapping, the rats were sacrificed, and the patellae were studied histologically to evaluate proteoglycan and collagen content and collagen network organization in cartilage. Biochemical analysis was performed in 88 patellae to quantify sulfated glycosaminoglycan and hydroxyproline content. Effects of age and/or degree of degradation were evaluated after rank transformation of continuous data by using rank analysis of variance (ANOVA). Associations between continuous variables were assessed with the Spearman rank correlation coefficient. Results of histologic analysis showed proteoglycan loss after hyaluronidase degradation without alteration of collagen network. No significant variation in hydroxyproline sulfate content was observed with depletion of proteoglycan. Proteoglycan losses of 19% and 13%, found after 1-hour degradation in immature and mature groups, respectively, were associated with significantly increased global T2 values (ANOVA, P < .001). Six-hour degradation resulted in more severe proteoglycan losses of 45% and 53% in immature and mature groups, respectively, inducing significant increases in global T2 values in immature and mature groups (ANOVA, P < .001). Variations in T2 values between superficial and deep cartilage zones were not affected by proteoglycan depletion. In rat patellar cartilage, T2 mapping permits detection of slight or severe proteoglycan depletion and concurrent changes of extracellular matrix when age-matched samples are compared.